CLINICAL AND ANATOMICAL FEATURES
On the surface, the most striking similarity is that of arthritis: tender, soft tissue swelling of the joints, and in the majority of cases ( psoriatic arthritis (PsA) 70%; rheumatoid arthritis (RA) 80%) the same joints are involved, symmetrical synovitis of the proximal interphalangeal and metacarpophalangeal joints of the hands. However, even though there are superficial similarities, several differences are evident on closer inspection. The first description of subtle differences in the clinical features of joint swelling came in 1973 when Professor Verna Wright in Leeds suggested that PsA displayed features consistent with spondyloarthopathy, distinct from RA. 1 This was followed up with studies of hereditability of psoriasis in over 100 index cases, 2 and accompanied by detailed radiographic examinations based on the distinct patterns of bony abnormality and joint erosion described previously by Avila et al. 3 It was noted that the characteristic bony lesion in PsA is a large erosion of the bony cortex, poorly demarcated, in a para-articular site compared with the often neatly demarcated articular margin of the RA erosion, but the PsA erosion also appeared to be closely associated with new bone formation. Recent developments in MRI and microcomputerised tomography have defined these changes more precisely in patients with PsA comparing them with RA erosions and osteoarthritis osteophytes. 4 Interestingly, the advent of MRI has also enabled detailed studies of the site of inflammation in the small joints of the hands, leading to the concept of enthesitis alongside synovitis that explains some differences of clinical examination originally described on the surface of these joints. 5 McGonagle has further expanded the concept of enthesitis examining the anatomical detail of the ligamentous insertions around the distal interphalangeal (DIP) joints to explain some of the clinical features in PsA. MRI also revealed the extent and distribution of synovial tissue inflammation within the joints 6 although the synovium has been the subject of several studies focused on the pathogenesis of RA and PsA. The clinical and radiological changes strongly support a pattern of joint inflammation and damage in PsA, distinct from RA, that match findings in the seronegative spondyloarthropathies. The association with erosive disease highlights the importance of early diagnosis and aggressive treatment to maximally maintain function (table 1) .
Additional differences in the pattern of joint involvement were also described at an early stage. The original Moll and Wright classification of PsA proposed that DIP joints were frequently inflamed in PsA in direct contrast with RA. While they described up to 60% of patients with DIP joint disease alone, today the figure is reported to be 20% of cases. Another notable difference from RA, is the involvement of the axial skeleton, including the sacroiliac joints and the lumbosacral spine, similar to but not identical to ankylosing spondylitis, this has led to PsA being included in the spectrum of spondyloarthopathies. 1 These features, of course, support the concept of enthesitis in this family of diseases, and is further strengthened by the association with the major histocompatibility complex (MHC) class I antigen human leucocyte antigen (HLA) B27, as opposed to the MHC class II shared epitope, HLA DRB1, associated with RA, and therefore clearly defines a difference in genetic susceptibility and pathogenesis of PsA and RA. 7 Recently, several genes associated with ankylosing spondylitis and inflammatory bowel disease have been identified in a significant proportion of patients with PsA including the interleukin (IL) 23 receptor, CARD9 and ERAP1. 8 Interestingly, a recent study in an animal model of spondyloarthropathy by Sherlock et al, 9 demonstrated a unique population of entheseal resident T cells expressing the IL23 receptor. In vivo expression of IL23 led to production of IL17 and IL22 from these cells and the development of enthesitis characterised by entheseal new bone formation in the absence of synovitis.
PATHOGENESIS AND PATHOPHYSIOLOGY
Early studies of the synovial tissue at a microscopic level used a Parker-Pearson needle to obtain biopsies 'blindly' from the suprapatellar region under local anaesthetic.
Initial studies in RA defined the microscopic features of synovitis, such as villous formation, increased mononuclear cell infiltrate, and increased vascularisation. The first studies to perform detailed microscopic examinations in PsA revealed changes that were quite different. The most significant histological changes were vascular, characterised by endothelial swelling and vessel wall thickening. 10 Subsequent studies compared directly synovial tissue biopsies from patients with PsA and RA that demonstrated a less cellular infiltrate, more vascular tissue in PsA than RA, in addition, the characteristic hyperplasia of the lining layer of cells observed in RA was less marked in PsA synovium. 11 The increased vascular staining using factor VIII-related von Willebrand Factor antibodies by immunohistochemistry and immunofluoresence (figure 1) was assumed to represent increased numbers of new blood vessels in PsA synovium. Consistent with this finding, several studies demonstrated increased expression of angiogenic growth factors, such as vascular endothelial growth factor (VEGF), angiopoietin 2 (Ang2), and basic fibroblast growth factor (BFGF) in PsA synovium compared to RA. 12 13 Furthermore, in PsA, increased expression of vascular adhesion molecule 1 (VCAM-1) and intercellular adhesion molecule 1 (ICAM-1), along with reduced expression of E-selectin are described. It has been suggested that fewer T and B cells are found in PsA compared with RA, although, as aforementioned, specific subsets of T cells, such as Th17 cells, may be over-represented and responsible for driving inflammation. 14 The role of T cells in PsA synovium has been highlighted by the beneficial effects on T-cell therapies, such as ciclosporin and abatacept in the treatment of synovitis in PsA. 15 16 B-cell aggregates have been noted in PsA and RA synovial biopsies, occasionally forming lymphoid follicles, this raised the question 'What B cells are doing in the synovium of patients with PsA?' 11 PsA has not been associated with circulating antibodies, in contrast to those in RA. Indeed, there has been considerable controversy around the diagnosis of PsA, and the presence or absence of rheumatoid factor (RF) in the circulation. Some argue that a positive RF does not outrule the diagnosis of PsA, while others suggest a positive RF should rule out the diagnosis of PsA. The publication of the landmark CASPAR study and related criteria does conclude that RF has a significantly high discriminant value, such that a negative result forms one of five possible criteria, three of which are required to make a diagnosis of PsA. 17 It has been subsequently confirmed that PsA is not usually associated with circulating autoantibodies, including anticitrullinated protein antibodies (ACPA). 18 It may be hypothesised that the B cells in the synovial tissue are fulfilling a T-cell activating or cooperative role; however, this remains to be proven, and it is not yet known if the presence of B cells in PsA synovium predict response to anti-B-cell targeted therapies, such Rituximab; however, reports of case studies to date have not shown efficacy in PsA. 19 Despite the site-specific differences noted on MRI as described above, direct visualisation using arthroscopy initially suggested significant similarity in the joints of patients with RA and PsA. Arthroscopy using small (<2.9 mm) needle telescopes introduced under local anaesthesia was performed by a small number of rheumatologists in many countries worldwide in the 1990s. 20 Prior to that time, few rheumatologists undertook arthroscopic examinations. At first, the synovium appeared similar in both conditions-erythematous, hypervascularised with villi 'frond-like' proliferations or granular swelling into the joint cavity. It was assumed that all inflammation was the same. It was not until the latter part of that decade that observations in relation to the vascularisation of the synovial tissue were described in detail, that again suggested significant differences between PsA and RA. 21 In this study, Reece et al described a significant difference in the pattern of new blood vessels in PsA and RA, indicating that 'not all inflammation is the same'! This distinct pattern of new blood vessel formation in PsA and the seronegative spondyloarthropathies has been confirmed in subsequent studies. 22 In the former, the vessels form a hypervascularised network of elongated, tortuous vessels suggesting the proliferation of existing vessels by extension only, while in RA, the vessels show regular branching (figure 2) similar to the neovascularisation seen in diabetes. Furthermore, at a microscopic level, the increased vessels previously noted on immunohistology in PsA synovium may be due to the elongation and increased tortuosity of existing vessels, rather than an increase in the actual number of new vessels. These observations are supported by the findings on a molecular level of different vascular growth factor expression patterns, especially VEGF and Ang2, found at high levels in synovial tissue of the early stage of PsA. This compares with moderate levels of VEGF and Ang1 in the early phase of RA, increasing in the later stages of the disease. 13 23 Additionally, the blood vessel changes in the joints in PsA are very similar to those noted in the dermis of the skin in psoriasis. 24 In RA, a very different systemic vascular response may also be observed, that of a smallmedium vessel vasculitis associated with a leucocytoclastic perivascular infiltrate. While the systemic response in both conditions suggests an active inflammatory immune reaction, evidence for this is more often found in RA, presumed to match the autoimmune nature of RA characterised by production of autoantibodies as outlined above. In PsA, the systemic immune response may also be apparent, however, it is often less marked than in RA. In many clinical studies and trials, it is noted that the mean rise in circulating markers of inflammation, such as erythrocyte sedimentation rate, C reactive protein (CRP), or serum amyloid A, is significantly lower in the PsA population in contrast with patients with RA. 25 This observation, along with the absence of specific autoantibodies has led to the hypothesis that PsA is an autoinflammatory disease lacking evidence of specific autoimmune reactivity. Similarities in this respect have been drawn between PsA and other systemic conditions characterised by disturbance of the inflammasome. 26 
THERAPEUTIC RESPONSES
First-line disease modifying anti-rheumatic drugs (DMARDs), such as methotrexate (MTX) and leflunomide are effective in the management of both RA and PsA although there is a wealth of clinical trial evidence for the use of MTX in RA, whereas in PsA, the evidence is sparse.
The introduction of tumour necrosis factor inhibitors (TNFi) led to a major shift in the treatment of RA and PsA irrespective of the diagnosis. 27 Indeed, this comparative study in patients with PsA and RA matched for disease activity, suggested that the remission rate was higher in PsA (60%) than in RA (44%). The benefit of TNFi in PsA, includes an effect on spinal symptoms present in up to 25%, and in dactylitis and nail disease manifest in 20% of patients, while synthetic DMARDs show little efficacy. 28 There are now five TNFi agents approved for use in patients with PsA, all showing equivalent efficacy in the treatment of joint disease, while recent data suggests relevant clinical effects as early as 24 weeks. 29 The major difference between synthetic DMARDs and TNFi is the effect on inhibition of bone damage, suggesting that use of TNFi early in the disease course is potentially of greater benefit to patients. PsA is not a benign disease, as progression and joint damage are observed over time. A cohort of patients with PsA attending an early arthritis clinic, and receiving treatment with synthetic DMARDs, demonstrated significant bone erosions over a 2-year period. 30 Several new biological agents targeting novel molecules implicated in the inflammatory pathway have now been developed and are available. The interesting observation thus far is that some of these treatments are highly effective in RA but have shown little benefit in the treatment of patients with PsA. In particular, monoclonal antibodies (Mab) against CD20 molecule expressed on B cells and the IL6 receptor, appear to be effective in patients with RA but not in patients with PsA. This may not be surprising, as noted above, there is an absence of circulating autoantibodies in PsA. Moreover, the acute-phase marker CRP, which may reflect IL6 production, is often lower in patients with PsA compared with patients with RA; however, there is no evidence that the IL6R Mab is effective in patients with PsA who do have a high CRP. One biological agent, a fusion protein against CTLA-4 (abatacept) results in down modulation of T-cell activation, however, does show similar activity in both patients with PsA and RA. Recent advances in our understanding of the pathophysiology of PsA, as outlined above, has led to a focus on the IL17, IL12/IL23 pathway as a potential therapeutic target. Several Mab targeting this key regulatory pathway have now been developed and studied in the setting of PsA and psoriasis. A fully human anti-IL12/ IL23 Mab, ustekinumab, has been studied in two large, phase III randomised clinical trials to show safety and efficacy in the treatment of PsA. 31 32 The ustekinumab studies included over 600 patients with active PsA and showed significant responses compared with placebo over a 52-week study period, and may therefore offer a specific, alternative, biological, therapeutic mechanism for the treatment of PsA. Ustekinumab studies in RA have been completed but not yet published, another anti-IL17 Mab, (AIN457) secukinumab, was reported to be efficacious in psoriasis, uveitis and rheumatoid arthritis, and the effect in RA has been confirmed, with a stable adverse event profile, in a double-blind, randomised, placebo-controlled study of over 200 patients with RA. 33 34 Secukinumab, a fully human anti-IL17A Mab has also been shown to have some efficacy in a small proof-of-concept study in the treatment of patients with PsA. 35 This study included 42 patients over a 24-week period, and it failed to meet the primary end point; however, significant improvements in secondary measures were observed. Finally, two anti-IL17 receptor antibodies, brodalimumab and ixekizumab, were shown in short phase II studies to be significantly beneficial in plaque psoriasis. 35 36 Brodalimumab, which is an anti-IL17 receptor Mab has now been shown to be efficacious in PsA in a 52-week randomised, double-blind, placebo-controlled study. 37 In conclusion, this review outlines the similarities and the differences in PsA and RA. In many respects, the similarities may be superficial and restricted to the clinical or 'macro' view of the diseases. By contrast, the differences may be more than skin deep! Significant differences have been observed at the clinical, immunological, cellular and molecular levels. Specifically, the most defined differences focus around the absence of autoantibodies, RF and ACPA, the vascular morphology and angiogenic growth factor expression in the synovial tissue, and the pattern of periarticular inflammation, bone erosion and formation at the entheseal complex of peripheral and spinal joints. Finally, while some synthetic and biological DMARDs appear to be effective in both patients with PsA and RA, again, specific differences in response to new targeted therapies are being observed which may be explained by specific differences in the molecular pathogenesis of PsA compared with RA.
